Transcriptional activation of gene expression by pluronic block copolymers in stably and transiently transfected cells.
Amphiphilic block copolymers of poly(ethylene oxide) and poly(propylene oxide) (Pluronics) enhance gene expression, but the mechanism remains unclear. We examined the effects of Pluronics on gene expression in murine cell models (NIH3T3 fibroblasts, C2C12 myoblasts, and Cl66 mammary adenocarcinoma cells) transfected with luciferase and green fluorescent protein. Addition of Pluronics to stably or transiently transfected cells enhanced transcription of the reporter genes. mRNA levels of the heat-shock protein hsp68 were also increased, whereas a housekeeping gene, glyceraldehyde-3-phosphate dehydrogenase, was unaffected. Fibroblast and myoblast cells transfected with PathDetect cis-Reporting System constructs were used to examine the involvement of the nuclear factor-kappaB (NF-kappaB) and activating protein-1 (AP-1) in Pluronics enhancement. Pluronics enhanced reporter gene expression controlled by NF-kappaB in both cell models. They also increased expression of a gene under AP-1 in a fibroblast cell line, but not in a myoblast cell line. Activation of the inflammation signaling pathway in myoblast cells by Pluronics was shown by increased IkappaB phosphorylation. No cytotoxicity was observed at doses of Pluronics at which gene expression was increased. Overall, these results indicate that Pluronics can increase the transcription of genes, in part, through the activation of selected stress signaling pathways.